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Analysis Overview

® Selection of [C86-1(201 1) Cascade sample.

® Maximum likelihood fit to measure the atmospheric
neutrino Induced cascades by using energy, zenith,
and particle identification variables.

® Using the fit results, extract cascade spectrum and
Nuk spectrum.




Atmospheric Neutrino Production & Self Veto
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® High Energy Vertical Atm. Neutrinos accompany with Atm. Muons

® Any veto analysis unconsciously rejects these events
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Atmospheric Self Veto
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High Energy Downgoing Neutrinos
Vetoed automatically




Atmospheric Neutrino Predictions
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The Cascade channel is advantageous.
Conventional Neutrinos : NuMu flux i1s higher than Nuk flux
(Inrtial flux ~10 : at around | TeV)
Charm Neutrinos : Nuk flux i1s higher than NuMu flux

(Initial flux [:1)
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A few Cascade Variables
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Final Analysis Cut (Cascade BDT Selection)

Kept

—
R —
> |

1-08-06-04-02 0 0:2:0.4 06 08 1
P BDT Score

| Atmospheric Muon Background |

Atmospheric Neutrino (v +v )

o~ 7000 7
> L [ ] [ ] ; L
% | Preliminafy _@ 3 |
v w b 00 ¢s |
e&’,; 6 - 2,“_-‘,, 6 -
(=] (=] S
[ <5000 o |
= 5 - 5
[ 42000 i
4h
{3000 :
3
2000 i
1000 2r
Y PPY PETE PPTY PO PP I
1-‘I 08060402 0 02040608 1 . 11 084060402 0 020406 08 1
BDT Score BDT Score

Data-MC(baseline)

comparison

10°

10

Events(332.3 days)

10"

Pr

! wllllll lllllllll llllllll] lllllllll |

Conventional (v, + v, )
e Prompt (v, + v, )

A — 0.20<BDT<0.25
B 0.25<BDT<0.30
(| — 0.30<BDT<0.35

|

S ———

102

7
Iogm(EmlGeV)

7

E?Astro. (v, + v, +V )
~——— Sum of MC
—o— IC86-1 data (332.3 days)

*CR Muon Bkg. Is
estimated from
data (Choice B)




Energy Error(%) 68%

) 68%

- = N
o

-
E~Y

e

N N A O ® O N

o

N
o

g.

Zenith Error(de

-
=Y

-t ek

N N A O © O

N

Cascade Reconstruction Resolutions

----------------- Level 3 reconstruction .
' Level 4 reconstruction (iterative)
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o At |0 TeV, 9% Energy
Resolution & 3 desg.
Zenith Resolution
(shown statistical only)

® Systematics :: Ice
Parameters (scattering&
absorption), Ice Anisotropy,
and DOM efficiency add
| 2% In Energy
Resolution and 2 deg. In
Zenrth Resolution.




Events (Burn)
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Systematms

Events in 332.3d

Systematic Variation due to DOM eff. |_NuE Conventional
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it Component Signature

Observed Events : 1078 in 332.3 days
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Each component has a unique signature.




Unblinded Data

® 078 Events observed ( 90% [0.3 - 4] TeV )
® 70 Events above [0 TeV
® \Very good data/MC agreement

® Good purity of the sample in cascade analysis : | 5%
CR Muon contamination estimated from data

® (Good Particle ldentification between cascade and
starting tracks (NuMu-CC events) achieved.




Events per bin ( 332.3 days )
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Conventional Neutrinos

High Energy conventional Nuk
(230 events) measured.
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Conv. Neutrino Contour (E " fit)

--------------- Conv. Neutrino Contour (y fixed at 2.0)

Conv. Neutrino Contour (y fixed at 2.0 & No syst.)

Conventional components
have little impact on
astrophysical component or
charm component
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Strong impact comes from
systematics (DOM eff. & Ice N S D B B D B B
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Scatte ri N g) Conventional v, normalization (modified Honda)

Best fit favors higher Nuk
compared to Honda




Conventional Nuk Spectrum
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We have conducted atmospheric neutrino-induced
cascade analysis with | year of IC86 data.

|0/8 events with energy range extend to 300 GeV and
constrain conventional neutrino spectrum.

Conventional Components (NuMu, Nuk) are less

dependent of Prom

bt and Astrophysical components.

Conventional NUE flux is measured at |.367949 535 x
(Honda+H3a) and the unfolded spectrum Is presented
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K short to Nuk
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